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Highway and road networks are integral components of a developing economy’s 
transportation infrastructure, facilitating trade and growth. Improvements in transportation 
infrastructure decrease trade costs, thereby affecting the choices firms make. One of these 
choices is firm product scope, or the number of products a firm makes, which can have 
implications for firm productivity. To evaluate the impact of an improvement in transportation 
infrastructure on the product scope of firms, I exploit an exogenous change in trade costs induced 
by the construction of the Golden Quadrilateral Project (GQP), a major highway network in 
India. I utilize a difference-in-differences model to analyze the effect of proximity to the 
highway on product scope for firms in the manufacturing sector. My main empirical finding is 
that proximity to the highway results in a decrease in product scope and an increase in 
productivity. I find suggestive evidence that the reduction in product scope can be explained 
through the competition channel, whereby the increase in competition caused by reduced trade 
costs induces firms to drop products that are produced less efficiently to remain competitive. 
This paper contributes to the empirical literature on the effects of trade costs on firm product 
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Transportation infrastructure, particularly roads and highways, is an important 
component of trade in developing countries. Without adequate transportation infrastructure, 
firms face high trade costs. Atkin and Donaldson (2015) find that the effect of distance on trade 
costs within a sample of African countries is four to five times larger than in the U.S., driven in 
part by the quality of roads.  These high trade costs can make it difficult for firms to do business.  
For example, in lower-income African countries, inadequate transportation can depress firm 
productivity by 40 percent (World Bank, 2007). If these same countries were to catch up with 
Mauritius, the regional leader in transportation infrastructure, simulations from the World Bank 
suggest that “per capita economic growth in the region could increase by 2.2 percentage points” 
(Foster and Briceño-Garmendia, 2009). Therefore, reducing transportation costs via 
improvements in transportation infrastructure has the potential to improve economic conditions.  
For my thesis, I will study the impact of an improvement in transportation infrastructure 
on firms’ product scope—or the number of varieties of goods produced by a firm—which can 
have implications for consumer welfare. High product scope means there is more variety from 
which consumers can choose, which increases consumer welfare. On the other hand, low product 
scope could indicate firms are concentrating on manufacturing the products they are most 
efficient at producing. This results in a more efficient allocation of resources, which also 
increases consumer welfare. 
How does transportation infrastructure relate to product scope? Intuitively, improved 
transportation infrastructure implies decreased transportation costs, and hence decreased costs of 
trade. However, the theoretical implications of this decreased cost of trade on firm product scope 




competition from firms in other areas. For a firm to survive and compete, it may decide to 
concentrate on improving its efficiency by focusing on its core product, and drop less efficiently 
manufactured products, ultimately leading to a decrease in product scope. On the other hand, a 
decrease in transportation costs means firms are trading in more places, suggesting access to 
increased numbers and diversity of consumers. This could lead to an increase in product scope, 
as a firm attempts to maximize its reach in the wider consumer base by expanding its product 
offerings (Eckel and Neary, 2010). Given this theoretical ambiguity, the impact of an 
improvement in transportation infrastructure on firm product scope becomes an empirical 
question, which I address in my thesis. 
To evaluate the impact of an improvement in transportation infrastructure on the product 
scope of firms, I will exploit a plausibly exogenous change in trade costs induced by the 
construction of a highway network in India. Since the primary motivation for the construction of 
the highway was to connect four major cities across the Indian subcontinent, we can consider the 
districts through which the highway passes in between these cities as randomly chosen. 
Therefore, changes in the behavior of firms following the construction of the highway that vary 
by the distance of the firm from the highway may be attributed to the improvement in 
transportation infrastructure. I use a difference-in-differences model to analyze the differential 
changes in firm behavior due to highway proximity. I find that proximity to the highway results 
in a decrease in a firm’s product scope and an increase in productivity. I find suggestive evidence 
that the reduction in product scope can be explained through the competition channel, whereby 
firms drop products that are produced less efficiently to remain competitive.  
The rest of the paper is organized as follows. Section 2 provides a brief overview of the 




Project. Section 4 describes the data. Section 5 outlines the empirical strategy. Section 6 presents 
the results and Section 7 concludes. 
2. Literature 
Product scope represents an important part of firm decisions. While traditional models 
often assume firms only produce a single product, more recent research has focused on multi-
product firms. According to Bernard, Redding, and Schott (2006), changes in product scope 
make up a large fraction of the firm activity that affects firm output. They document that these 
changes in product scope contribute more to output and productivity growth than firm entry and 
exit, though product scope is less widely studied than firm entry and exit. This suggests that 
decisions on resource allocation are propagated through decisions on product scope more than 
commonly thought. These effects on resource allocation have implications for consumer welfare. 
According to Manova and Zhang (2012), multi-product firms represent a disproportionate share 
of the economy, affecting many areas including trade and employment. This means that changes 
in product scope from multi-product firms could have a significant impact on aggregate 
productivity and welfare gains from trade.  
The number of products a firm produces can be indicative of firm productivity. Eckel and 
Neary (2010) consider a model where each firm can change their product scope and faces rising 
marginal costs when producing products further from its “core competence.” According to the 
theory, each firm is equipped to most efficiently produce only a certain type of product, and 
producing this core product is its core competence. The more types of products a firm produces, 
the further away it produces from its core competence, and, hence, the less efficient the 
production of each additional product may be. Facing changes in trade costs, firms then have an 




On one hand, the reduction in trade costs increases the competition that a firm faces from 
other firms, since firms in other locations can now easily access consumers in the firm’s location. 
This increase in competition may drive the firm to increase its productivity by focusing on its 
core competency. On the other hand, the reduction in trade costs increases the number of 
consumers to which a firm has access. The firm may, consequently, increase its product offerings 
to maximize its reach in the wider customer base (Eckel and Neary, 2010). Therefore, 
theoretically, the implication of a reduction in trade costs for a firm’s product scope is 
ambiguous. 
There is minimal empirical evidence thus far in relation to product scope decisions and 
trade costs. The most relevant study is by Bernard, Redding, and Schott (2011), who find that a 
decrease in trade costs from trade liberalization leads firms to halt production of their least 
successful products.  Their study focuses on the effect of the Canada-U.S. Free Trade 
Agreement, which exposed U.S. firms to tariff reductions. They observe that U.S. firms more 
exposed to tariff reductions reduced their product scope, supporting the theory of core 
competence.  
My thesis focuses on a different type of trade cost reduction, namely a transportation cost 
reduction resulting from an infrastructure improvement. While Bernard, Redding and Schott 
(2011) investigate a trade cost reduction on the international scale, my thesis examines trade 
costs at an intra-national level. My thesis, therefore, contributes to the literature on how 
transportation infrastructure can affect firm decisions and, more broadly, economic growth. 
3. India’s Golden Quadrilateral Project 
To approach the question of the effect of trade costs on product scope, I will study the 




2001 to 2012 in India, on manufacturing firms. Road transport in India is important for 
development as it accounts for 65% of freight movement (Ghani, Goswami, and Kerr, 2016). 
However, because the supply of infrastructure is still catching up with demand, congestion is a 
major issue on India’s roads. In 2005, the World Bank estimated that highway bottlenecks in 
India are a major constraint to private-sector growth and poverty reduction (Datta, 2012). The 
construction of the GQP represents a deliberate effort to improve India’s transportation 
infrastructure. The Indian government sought to update the road quality and widen 5,846 km of 
existing highways connecting Delhi, Mumbai, Kolkata, and Chennai, the four largest cities in 
India (Datta, 2012). These four cities will, henceforth, be referred to as the nodal cities.  
Because the nature of the program was large-scale and targeted connections between four 
major cities spread widely across India, there more readily exists the possibility to study an 
exogenous shock to trade costs.  Endogeneity is a recurring issue when trying to analyze the 
economic effects of transportation infrastructure. For example, many studies attempt to ascertain 
the link between better transportation infrastructure and economic growth but run into the 
problem of how to explain why infrastructure came to exist in certain areas. Simple estimates 
cannot distinguish between better infrastructure leading to economic growth, or higher economic 
growth leading to better infrastructure. The ideal, but impossible, scenario would be to randomly 
allocate different levels of transportation improvements to different firms. A next best solution 
may be found in large-scale highway infrastructure projects. Chandra and Thompson (2001) 
view large-scale highway infrastructure projects in the U.S. as quasi-experiments. They find 
evidence that highway construction in non-metropolitan counties is an exogenous shock. An 




metropolitan areas, so the areas in between the metropolitan areas that the highways pass through 
can be thought of as good as randomly chosen (Chandra and Thompson, 2000).  
 Datta (2012) attempts to justify a similar quasi-experiment with the GQP. Crucial to 
supporting the exogeneity of highway placement is that the highways constructed are the most 
direct links between the four cities and there was no redirection of construction to certain areas 
due to higher economic activity. Exogeneity is supported if the Indian government followed their 
predetermined plan to link the GQP’s nodal cities.   
Using the GQP as a quasi-experiment, Datta (2012) finds that the highways facilitated 
trade thus decreasing firms’ input inventories for firms close to the GQP. Datta (2012) further 
finds that, following the construction of the GQP, firms in cities affected by the GQP were 60 
percent less likely to cite transportation as a very severe or major obstacle to production, while 
there was no change for firms in cities not affected by the GQP. Similarly, Ghani, Goswami, and 
Kerr (2016) find that firms in areas closer to the highway experienced increases in manufacturing 
output. These results are consistent with the highway representing a decrease in trade costs. 
To evaluate the impact of an improvement in transportation infrastructure on the product 
scope of firms, I will analyze how the change in the behavior of firms following the construction 
of the GQP varied by the distance of the firm from the GQP. Since we may consider the districts 
through which the GQP passes in between the nodal cities as good as randomly chosen, we can 
attribute any variation by distance to the GQP in the behavior of firms to the improvement in 





4.1 Annual Survey of Industries Data 
For my outcome data, I will use firm-level data from the years 1999 to 2008 taken from 
the Annual Survey of Industries (ASI), conducted by the Government of India’s Ministry of 
Statistics and Programme Implementation. The ASI is an annual survey of firms from the 
manufacturing sector of India, and includes firms with more than 10 workers if the firm uses 
electricity, and 20 workers if the firm does not use electricity. The survey covers over 20,000 
firms each year and collects extensive information on firms. The main pieces of information that 
I will use are a list of the top ten items a firm produces1 and the district in which a firm is 
located. The sample contains 376 districts.  I will also use information on firm output and inputs 
to estimate productivity. 
I use firms for which the first two digits of the four-digit 1998 National Industry 
Classification (NIC) falls between 15 and 37. These are the firms in industries that are officially 
classified as part of the manufacturing sector.  
Table 1 contains summary statistics of the key firm characteristics. Column 1 includes 
firms in all locations, Column 2 includes only firms located in nodal districts where the nodal 
cities reside, and Column 3 includes only firms that are not in these nodal districts. Column 4 
indicates that there are statistically significant differences between the nodal districts and non-
nodal districts for most of the variables. The nodal districts contain the four most populous cities 
in India and are the major cities that the GQP was designed to connect. Thus, these differences in 
firms in nodal and non-nodal districts are expected since the nodal cities were most likely chosen 
                                                          
1 The number of items a firm produces is top-coded to ten items. About 99% of firms produce 




for their economic importance. If so, firms in these cities may have different firm characteristics 
and behave differently. To address potential bias to estimates this could introduce, I report results 
excluding firms in the nodal districts. 
 
4.2 Distance Data 
I measure the distance of each district to the GQP by using ArcGIS software. The map of 
the GQP is taken from the online appendix of Ghani, Goswami, and Kerr (2016). Only district-
level locations are available for firms, and distances are taken from the center of each district. 
Measures of distance include straight-line estimates from the center of the district to the GQP 
(see Figure 1) and from the center of the district to a polygon approximation of the GQP, 
constructed using 4 straight lines running between the four cities (see Figure 2). Measures of 
distance and trade costs also include driving distance and driving time. Driving distances and 
times are calculated using ArcGIS’s online resources, using tools and driving information found 
in ArcMap Online. Due to technical limitations while calculating driving distance and time on 
ArcMap Online, the GQP is broken up into points 6 km apart. The driving distance and time are 
calculated from the center of each district to the closest point on the GQP. 
The district maps are downloaded from ArcMap Online’s database. Because the 
definition of district in the ASI data is less granular, districts from ArcMap are combined and 
distances averaged for combined districts. For example, a district designation in ASI is 
“GoalparaKokrajhar”, while “Goalpara” and “Kokraijar” are separate districts in ArcMap. The 
distance from the center of “GoalparaKokrajhar” to the GQP is, therefore, calculated as an 
average of the distance from the center of “Goalpara” to the GQP and the distance from the 




5. Empirical Strategy 
I will use a difference-in-differences strategy to analyze the effect of the improvement in 
highway infrastructure on firm product scope. The continuous treatment variable is the natural 
log of distance from the GQP to the firm’s district. The outcome variable is the natural log of the 
number of products produced by the firm.  
The relationship can be modeled as: 
(1)             ln(number of products)ijt = α + β1*postt×ln(distance)ij + γi + λt + εijt          
where i represents firm, j represents district, t represents year; γ are firm fixed effects; λt are year 
effects; and post is an indicator variable that takes on a value of 1 if an observation is from the 
year 2002 or later. I cluster standard errors at the district level to allow for correlations across 
firms in the same district. Firm and year fixed effects are included to control for any change in 
product scope that are from time-invariant firm characteristics or shocks across years. I chose 
2002 as the cutoff year between post-highway and pre-highway construction. As observed from 
Figure 3, while construction started in 2001, by the end of 2001, only 10% of the highway was 
completed, and mostly in the four nodal cities. Therefore, years from 2002 onward better 
represent a shock to transportation costs, especially after excluding nodal cities.  
Because distance to the highway may become endogenous if firms change their location 
due to the construction of the highway, I fix firm location to the first year the firm appears in the 
dataset.  
The main coefficient of interest is β1, which is interpreted as the differential change in 
product scope for firms from incrementally increasing distance from the highway (that is, 





6.1 Parallel Trends Assumption 
For the difference-in-differences strategy to yield causal estimates, the parallel trends 
assumption must hold. That is, in the absence of the construction of the GQP, outcomes for firms 
closer to the location of the GQP would have followed the same trends as outcomes for firms 
farther away. While this assumption is directly untestable, to support the parallel trends 
assumption, I will look at trends prior to the construction of the GQP. I subset my data to the 
years prior to the construction of the GQP, 1999 and 2000. I then regress the log number of 
products on the interaction of a dummy for year 2000 and the distance measure, with firm fixed 
effects. Table 2a finds that for all four distance measures, in the absence of treatment from the 
highway, firm location does not affect product scope trends over the period of 1999-2000. The 
absence of differential trends remains when excluding the nodal cities in Table 2b. The absence 
of statistically significant differences in trends supports the parallel trends assumptions and a 
causal interpretation of my results. 
 
6.2 The Effect of Transportation Improvement on Firm Product Scope 
Table 3a reports the results of specification (1), estimating the impact of highway 
construction on firm product scope. It uses all years of available data, 1999-2008, and includes 
all nodal cities. The dependent variable is the natural log of firm product scope. The independent 
variable of interest is the interaction between the dummy for post highway construction and the 
natural log of the distance to the highway. All regressions have firm fixed effects and year fixed 
effects. Each column uses a different measure of distance from the center of each district. I run 




distance measure used in the regression. Column 1 uses the straight-line distance to the highway, 
Column 2 uses the driving distance to the closest point on the reconstructed highway of points 6 
km apart, Column 3 uses the driving time to the closest point on the reconstructed highway of 
points 6 km apart, and Column 4 uses the straight-line distance to the polygon constructed from 
the four nodal cities. Column 1 reports that the coefficient on the interaction between post 
highway construction and the natural log of distance to the highway is 0.0069. This indicates that 
a 10% decrease in distance to the highway decreases firm product scope by 0.069%. This 
difference is statistically significant at the 1% level. The average firm is located about 160 km 
from the highway. This estimate, therefore, suggests that moving the average firm to within 1 km 
of the highway would lead to about a 4% decrease in its product scope.  
While the straight-line distance to the highway is the simplest measure of distance, 
driving distance is arguably a better measure of the transportation costs firms face as it more 
accurately captures these costs. Column 2 indicates that, using driving distance as the distance 
measure, the decrease in firm product scope is of a slightly higher magnitude, at a 0.0784% 
decrease in product scope per 10% decrease in distance to highway. The standard error is slightly 
higher than before. This could be because I calculated some distances by averaging them across 
districts to match with the less granular districts in the ASI data.2 The estimate is statistically 
significant at the 1% level. 
Further, driving time is arguably an even more accurate measure of transportation costs 
than driving distance. Column 3, using driving time, indicates a 0.0923% decrease in product 
                                                          
2 Driving distance potentially varies more based on the route. If so, an average of the straight-line 
distance could more plausibly reflect the actual straight-line distance from the center of several 
adjoining districts to the highway than the average of driving distance reflects the actual driving 




scope per 10% decrease in driving time to the highway. This estimate is also statistically 
significant at the 1% level. 
To test the assumption that the highway placement in between the nodal cities is random, 
I run the specification with the distance measure as the straight-line distance from the center of 
the district to the polygon constructed from connecting the four nodal cities with straight lines.3 
Column 4 shows the results of this regression, which is similar in magnitude to the effect 
calculated using the straight-line distance to the actual highway. According to Column 4, for a 
10% decrease in distance to the highway, firm product scope decreases by 0.0708%. This 
estimate is statistically significant at the 1% level. This supports the argument that the highway 
was not significantly redirected from the most direct routes between the four nodal cities.  
As a robustness check, I run all four regressions again, excluding the firms in the nodal 
cities. We can argue that these cities were likely chosen for their significant economic 
contribution and activity, so the transportation improvement in these areas was not random. 
Therefore, it is necessary to check the validity of the results in Table 3a. I run the same 
specification with the four distances again, but exclude the nodal cities. The results of these 
regressions are reported in Table 3b. The coefficients remain statistically significant and the 
conclusions from Table 3a still hold. 
 
6.3 Channels 
I find that proximity to the highway decreases firm product scope. One possible reason 
for the decrease in firm product scope is that the improvement in highway infrastructure causes a 
                                                          
3 The polygon approximation may be flawed, since it is four-sided and one side runs mainly 
through the Indian Ocean to connect Chennai and Kolkata. A better geometric approximation 




decrease in transportation costs for firms close by. Firms can then trade in other areas more 
easily, entering new markets and thereby increasing competition among all firms. The increase in 
competition may lead firms to drop products to survive, driving resource reallocation through 
changes in product scope.  
If this channel is plausible, then we should expect the drop in firm product scope due to 
proximity to the highway to be more pronounced for firms in industries that are less competitive. 
Since the decrease in trade costs caused by the highway increases competition, firms in less 
competitive industries would experience a larger marginal increase in competition compared to 
firms in more competitive industries. This should lead to a greater relative drop in product scope 
for firms in less competitive industries compared to firms in more competitive industries. 
If the decrease in product scope is driven by firms producing closer to their core 
competence, we should also expect firm productivity to increase.  
I test these two hypotheses below. 
 
6.31 Competition 
I will use the Herfindahl-Hirschman index (HHI), which is a measure of market 
concentration, as a proxy for product market competition. The HHI is calculated separately for 
each industry, and I categorize industry in the ASI data by the first two digits of the four-digit 
National Industry Classification (NIC). The HHI for an industry j is equal to 𝑠𝑖 = ∑ 𝑠𝑖
2𝑁
𝑖=1  where 
si is the output of firm i as a share of total output of industry j, and N is the total number of firms 
in industry j. HHI ranges between the values of 0 to 1, with values closer to 0 indicating more 




firms in an industry taking into account the output shares of firms. Therefore, an increase in iHHI 
implies an increase in competition. 
Changes in iHHI may be endogenous over time. For example, a shock that causes a 
decrease in product scope may also be correlated with changes in production or firm exit, which 
could mean a change in iHHI as competition changes. To avoid this problem of endogeneity, I 
set iHHI to the reference year of 1999, the first year of the ASI data used.    
I will use a difference-in-difference-in-differences model to analyze whether the effect of 
the improvement in highway infrastructure on firm product scope is stronger for firms in less 
competitive industries. The outcome variable is the natural log of product scope.  
The relationship can be modeled as: 
(2)   ln(number of products)ijt = α + β1*postt×ln(distance)ij + β2*postt×ln(distance)ij×inversehhii 
+ β3*postt×inversehhii + β4*inversehhii×ln(distance)ij + γi + λt + εijt 
where i represents firm, j represents district, t represents year; γ are firm fixed effects; λt are year 
effects; and post is an indicator variable that takes on a value of 1 if an observation is the year 
2002 or later. I cluster standard errors at the district level to allow for correlations across firms in 
the same district. Firm and year fixed effects are included to control for any change in product 
scope that are from time-invariant firm characteristics or shocks across years. The coefficient of 
interest is β2, the coefficient on the triple interaction of the indicator for post highway 
construction, the natural log of distance to the highway, and iHHI.  
 Table 4a presents the results of specification (2) for the years 1999-2008 and including 
nodal cities. Again, I run the regression separately for each of the four distance measures, and the 
column headers represent the type of distance measure used in the regression. Column 1 reports 




interaction term. This estimate is negative implying that as iHHI increases, the effect of 
proximity to the highway on product scope falls. In other words, the differential drop in a firm’s 
product scope caused by the highway decreases for firms in more competitive industries. This 
coefficient of interest is significant at the 10% level for the straight-line distance measure. 
Columns 2 and 3 report results for regressions using driving distance and driving time. In 
Columns 2 and 3, the coefficient of interest is again negative and is significant at the 5% level. 
Column 4 shows similar results when using the distance to the polygon.  
 Again, as a robustness check, I run the same regressions from Table 4a and exclude the 
nodal cities. These results are reported in Table 4b. I find that the magnitude and significance of 
all the coefficients, for all the measures of distance, are essentially unchanged from Table 4a to 
Table 4b. In summary, the results from Table 4 indicate that the effect of proximity to the 
highway on product scope is more pronounced for firms in initially less competitive industries, 
in line with the competition channel. 
 As before, for the estimates in Table 4 to be given a causal interpretation, the parallel 
trends assumption must hold. In the same manner as the previous method, to support the 
assumption, I subset the data to the years 1999-2000, and run specification (2) the same way 
except post represents a dummy for the year 2000. Table 5a reports the results for all firms 
including those in nodal cities, while Table 5b reports the results for firms excluding nodal cities. 
For both sets of results, none of the coefficients are statistically significant. This lends support to 






The results show that the effect of an improvement in highway infrastructure on product 
scope is more salient for firms in less competitive industries, which supports the story that a 
decrease in transportation costs leads to changes in product scope due to increased competition. 
Next, I ask whether changes in product scope are driven by firms’ incentives to increase 
productivity in order to survive increased competition. While this cannot be observed directly, 
distance to the highway can be used as a proxy for the observed decrease in product scope to 
examine whether there is an effect on firm productivity. Evidence in the affirmative lends 
support to the story of core competence.   
I will use two measures of firm productivity: labor productivity and total factor 
productivity (TFP). I calculate labor productivity by dividing each firm’s output by the firm’s 
number of workers. I calculate the log of total factor productivity (TFP) by taking the residual 
from industry-specific regressions of the log of a firm’s output on the log of the number of 
workers, the log of capital, and the log of intermediate inputs. Again, industry is classified by the 
first two digits of the four-digit NIC.  
 I will use a difference-in-differences specification to model the effect of a change in 
product scope on productivity, using distance to the highway as a proxy for the change in 
product scope. The relationship is modeled in the same way as specification (1) with the log of 
the productivity measure as the outcome variable.  
 Tables 6 to 9 show the results from this specification using data from the years 1999 to 
2008. Column headers are the different measures of distance employed for each regression.  
Table 6a shows the results for the natural log of labor productivity. Column 1 shows that 




estimates of the effect of proximity to the highway on labor productivity. The coefficient on the 
interaction term indicates that for a 10% reduction in distance to the highway, labor productivity 
increases by 0.108%. This estimate is statistically significant at the 1% level. Since the average 
firm is located about 160 km from the highway, this estimate then suggests that moving the 
average firm to within 1 km of the highway would lead to about a 5% increase in its labor 
productivity. Columns 2, 3 and 4 present the results of regressions using driving time, driving 
distance and distance to the polygon approximation, respectively. The estimates again indicate a 
positive impact of proximity to the highway on productivity, although the estimate using the 
polygon approximation is not statistically significant. Table 6b reports the results excluding the 
nodal cities, with similar conclusions. 
Table 7a presents the results for the natural log of TFP.  Although the coefficients are all 
negative, suggesting a positive impact of proximity to the highway on TFP, only the estimates 
using driving distance and driving time are statistically significant. After excluding the nodal 
cities in Table 7b, the coefficients become statistically significant at the 5% level for all the 
measures except the polygon approximation. The estimate using the polygon approximation 
becomes significant at the 10% level.  
 For the estimates in Tables 6 and 7 to be interpreted causally, the parallel trends 
assumption still needs to hold. As before, I will check that measures of firm productivity pre-
construction of the highway follow the same trends for all firm locations. This can be done by 
using the subset of the sample that includes only years 1999 and 2000 (pre-GQP) and running 
specification (1) but replacing post with a dummy for the year 2000, and with the log of the 
productivity measure as the outcome variable. The coefficients from these regressions reported 




Tables 6 and 7, respectively. All the coefficients in Tables 8 and 9 are also statistically 
insignificant regardless of the distance measure used. This lends support to the parallel trends 
assumption.  
 In summary, I find some evidence that an increase in proximity to the highway 
increases productivity. Since proximity to the highway is also associated with a reduction in firm 
product scope, this result suggests that a decrease in product scope may be associated with an 
increase in productivity. This is what we would expect to observe if the theory of core 
competence has any explanatory power in this context. While it is difficult to definitively show 
whether the increase in productivity is from the decrease in product scope, these results offer 
some suggestive evidence that this is plausible.  
In the next section, I show that the estimates for labor productivity and TFP mask 
variation across single-product and multi-product firms, and that multi-product firms exhibit 
larger and significant increases in productivity. 
 
6.33 Multi-product Firms 
To further explore the question of whether the change in productivity is due to firms 
changing their product scope, I will analyze multi-product versus single-product firms. If firms 
really are changing their product scope in response to a reduction in trade costs, then we would 
expect that multi-product firms that produce more than one product would have more scope for 
changes in product scope and, hence, in firm productivity than single-product firms. I define 
single-product firms as firms that only produce one product throughout all years of data 





I run the specifications in Tables 6 and 7 separately for multi-product firms and single-
product firms. Tables 10a and 10b show the results for the natural log of labor productivity, 
while Tables 11a and 11b show the results for the natural log of TFP. Column headers indicate 
the distance measure and type of firm analyzed; “MP” indicates multi-product firms while “SP” 
indicates single-product firms. A comparison of Columns 1 and 2 in Table 10a indicates that the 
magnitude of the effect of proximity to the highway on firm productivity is higher for multi-
product firms when using the straight-line distance measure. The coefficient is also statistically 
significant at the 1% level for multi-product firms, while the coefficient is not significant for 
single-product firms. Similar comparisons can be made for Columns 3 and 4 and for Columns 5 
and 6 in Table 10a—the magnitude of the coefficient is larger for multi-product firms and is 
statistically more significant compared to the estimates for single-product firms. When 
comparing Columns 7 and 8 in Table 10a, the coefficient is still larger for multi-product firms 
versus single-product firms using the polygon distance measure. While neither coefficient is 
statistically significant, the multi-product coefficient has a higher t-statistic.  
Similar comparisons between multi-product and single-product firms can be made in 
Table 10b, which presents results excluding nodal cities. While the coefficients for single-
product firms in Columns 2, 4, and 6 are statistically significant at the 5% level, they are smaller 
and still not as significant as the corresponding coefficients for the multi-product firm results in 
Columns 1, 3 and 5, which are statistically significant at the 1% level. Again, estimates using 
polygon distance in Columns 7 and 8 are not significant for either type of firm, though the t-
statistic is again higher for the multi-product firm. This may be related to the flaw in the polygon 




Tables 11a and 11b present results comparing multi-product and single-product firms 
using the natural log of TFP as the outcome variable. The differences between the coefficients of 
the two types of firms are even more salient than before. For example, Columns 1-2 in Table 11a 
present the comparisons of the coefficients between the types of firms using the straight-line 
measure of distance. The change in TFP for multi-product firms is more than a thousand times 
that of the change for single-product firms. The coefficient is statistically significant at the 5% 
level for multi-product firms, while it is not significant for the single-product firms. In Tables 
11a and 11b, a similar conclusion can be made for all the measures of distance, including 
polygon distance. None of the coefficients for single-product firms are statistically significant.  
From the comparisons of the effect of proximity to the highway on firm productivity 
between multi-product and single-product firms, there is suggestive evidence that the multi-
product firms are changing their product scope to increase firm productivity and compete more 
effectively.  
 
6.4 Alternative Measure of Product Scope 
One critique of using the number of products as an outcome variable is that it might not 
accurately represent the product scope of a firm. Suppose firm I produces two products, A and B, 
with products A and B accounting for 99% and 1% of the firm’s output, respectively. Suppose 
firm J produces two products, A and B, with each of products A and B accounting for 50% of the 
firm’s output. The current outcome variable puts the firm product scope at 2 for both firm I and 
J. However, firm I would arguably have less scope for responding to a competitive shock, since 
the second product makes up only 1% of total firm output. In fact, Firm I may react more like a 




product scope, I will calculate a new measure of firm product scope. I first calculate a firm-level 
HHI for firm j as ∑ 𝑝𝑖
2𝑁
𝑖=1  where pi is the output of product i produced by firm j as a share of total 
output of firm j, and N is the total number of products produced by firm j. I will use the inverse 
of this firm-level HHI, which can be roughly likened to the number of products a firm makes 
taking into account the output shares of each product. Then, an increase in the firm-level HHI 
implies an increase in the firm’s product scope. 
I will run specification (1) with the inverse of the firm-level HHI as the outcome variable 
to asertain the effects of decreased transportation costs on this alternative measure of product 
scope.  
Tables 12a and 12b show that the coefficients on all the distance measures are positive 
and statistically significant. Therefore, even with this alternative measure of product scope, there 
is evidence of a significant drop in product scope with proximity to the highway. 
7. Conclusion 
This paper shows that improvements in highway infrastructure can affect firms’ decisions 
on product scope. Exploiting exogenous variation in proximity to a highway induced by India’s 
GQP, I find that a firm’s product scope falls with proximity to a highway. I find that this effect is 
more pronounced for firms in initially less competitive industries. I also find that productivity 
increases with proximity to a highway, particularly for multi-product firms. Taken together, 
these results suggest that the reduction in product scope with proximity to a highway is possibly 
driven by an increase in competition that forces firms to increase their firm productivity through 




These results highlight the potential for improvement in transportation infrastructure to 
affect firm decisions and generate productivity increases. This paper highlights a particular 
channel – changes in product scope – that has received relatively little attention in the literature. 
It is possible that firms may exit, essentially reducing product scope to zero, in response 
to an increase in competition driven by improved transportation infrastructure. If the least 
productive firms are likely to exit, this would also generate an increase in aggregate productivity. 
Unfortunately, the dataset I use in my paper is not suited to studying firm exit. With the 
appropriate data, future work could study this important dimension along which firms may 
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9. Tables and Figures 
Figure 1: District boundaries and centers of districts in ArcMap 
 
 
Notes: Figure 1 shows the district boundaries taken from ArcMap Online’s database. The 
center of each district was calculated by the author. The blue line represents the GQP when it 






Figure 2: Polygon approximation of GQP 
 
 
Notes: Figure 2 shows the polygon approximation of the GQP in red, constructed in 
ArcMap by the author. The polygon’s four vertices are at the center of each nodal city: Kolkata, 
Chennai, Delhi, and Mumbai. 
 
Figure 3: GQP construction over time 
 
Notes: All red shows the completed sections of the GQP by the end of the year shown. 
By 2001, around 10% of the GQP was completed, while by 2006, more than 90% of the project 





TABLE 1: Summary Statistics 
  
 (1) (2) (3) (4) 
 All districts Nodal districts Non-nodal districts Nodal – Non-nodal 
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Observations 225,973 7,522 218,451 – 
     
 
Notes: Data are taken from the Annual Survey of Industries (ASI) of Indian manufacturing firms for 
the years 1999-2008. Standard deviations are in parentheses. 







TABLE 2: Testing the Parallel Trends Assumption 
TABLE 2a  
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
0.00114 0.00191 0.00221 0.00148 
(0.00230) (0.00315) (0.00374) (0.00304) 
     
Observations 12,748 12,748 12,748 12,748 
R-squared 0.914 0.914 0.914 0.914 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 2b     
 Dependent variable: natural log of number of products 
 (5) (6) (7) (8) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
0.00160 0.00251 0.00281 0.00299 
(0.00244) (0.00330) (0.00390) (0.00311) 
     
Observations 12,268 12,268 12,268 12,268 
R-squared 0.912 0.912 0.912 0.912 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of number of products. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 2a uses data from the years 1999-2000 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 2b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Year 2000 is a dummy 
variable that is equal to 1 when the year is 2000 and 0 otherwise.  







TABLE 3: Estimates of the Effect of the GQP on Firm Product Scope 
TABLE 3a  
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
 
0.00690*** 0.00784*** 0.00923*** 0.00708*** 
(0.00188) (0.00276) (0.00337) (0.00213) 
    
Observations 225,973 225,973 225,973 225,973 
R-squared 0.806 0.806 0.806 0.806 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 3b  
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
0.00657*** 0.00733** 0.00866** 0.00660** 
(0.00212) (0.00304) (0.00366) (0.00270) 
     
Observations 218,451 218,451 218,451 218,451 
R-squared 0.806 0.806 0.806 0.806 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of number of products. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 3a uses data from the years 1999-2008 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 3b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Post highway is a dummy 
variable that is equal to 1 when the year is 2002 or later and 0 otherwise.  







TABLE 4: Estimates of the Effect of the GQP on Firm Product Scope Considering 
Industry Competition 
TABLE 4a     
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Post highway * natural log of 
distance measure 
0.00930*** 0.0115*** 0.0139*** 0.0109*** 
(0.00229) (0.00321) (0.00383) (0.00267) 
     
Post highway * natural log of 
distance measure * inverse 
HHI 
-2.21e-05* -3.00e-05** -3.64e-05** -3.18e-05** 
(1.22e-05) (1.29e-05) (1.45e-05) (1.39e-05) 
    
 
Observations 225,973 225,973 225,973 225,973 
R-squared 0.806 0.806 0.806 0.806 
Including nodal cities yes yes yes yes 
 
 
TABLE 4b     
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Post highway * natural log of 
distance measure 
0.00894*** 0.0111*** 0.0133*** 0.0111*** 
(0.00243) (0.00345) (0.00408) (0.00299) 
     
Post highway * natural log of 
distance measure * inverse 
HHI 
-2.18e-05* -3.01e-05** -3.62e-05** -3.59e-05*** 
(1.17e-05) (1.26e-05) (1.40e-05) (1.16e-05) 
     
Observations 218,451 218,451 218,451 218,451 
R-squared 0.806 0.806 0.806 0.806 
Including nodal cities no no no no 
 
Notes: The dependent variable is the natural log of number of products. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 4a uses data from the years 1999-2008 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 4b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Post highway is a dummy 
variable that is equal to 1 when the year is 2002 or later and 0 otherwise.  






TABLE 5: Testing the Parallel Trends Assumption with Reference to Industry 
Competition 
TABLE 5a     
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Year 2000 * natural log of 
distance measure 
0.00105 0.00138 0.00174 0.000641 
(0.00278) (0.00390) (0.00462) (0.00328) 
Year 2000 * natural log of 
distance measure * inverse 
HHI 
-6.20e-06 -4.22e-06 -5.82e-06 -2.11e-06 
(1.32e-05) (1.61e-05) (1.99e-05) (1.34e-05) 
    
    
Observations 12,748 12,748 12,748 12,748 
R-squared 0.914 0.914 0.914 0.914 
Including nodal cities yes yes yes yes 
 
 
TABLE 5b     
 Dependent variable: natural log of number of products 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Year 2000 * natural log of 
distance measure 
0.00136 0.00179 0.00218 0.00157 
(0.00294) (0.00410) (0.00483) (0.00351) 
Year 2000 * natural log of 
distance measure * inverse 
HHI 
 
-5.07e-06 -2.99e-06 -4.56e-06 4.91e-07 
(1.43e-05) (1.71e-05) (2.08e-05) (1.56e-05) 
    
Observations 12,268 12,268 12,268 12,268 
R-squared 0.912 0.912 0.912 0.913 
Including nodal cities no no no no 
 
Notes: The dependent variable is the natural log of number of products. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 5a uses data from the years 1999-2000 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 5b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Year 2000 is a dummy 
variable that is equal to 1 when the year is 2000 and 0 otherwise. 







TABLE 6: Estimates of the Effect of the GQP on Labor Productivity 
 
TABLE 6a 
    
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
-0.0108*** -0.0144*** -0.0176*** -0.00524 
(0.00328) (0.00448) (0.00483) (0.00462) 
     
Observations 225,973 225,973 225,973 225,973 
R-squared 0.872 0.872 0.873 0.872 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 6b     
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
-0.0133*** -0.0169*** -0.0202*** -0.00953 
(0.00323) (0.00469) (0.00483) (0.00624) 
     
Observations 218,451 218,451 218,451 218,451 
R-squared 0.873 0.873 0.873 0.873 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of labor productivity. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 6a uses data from the years 1999-2008 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 6b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Post highway is a dummy 
variable that is equal to 1 when the year is 2002 or later and 0 otherwise. 







TABLE 7: Estimates of the Effect of the GQP on TFP 
TABLE 7a     
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
-0.00241 -0.00361* -0.00446* -0.00188 
(0.00155) (0.00204) (0.00246) (0.00202) 
     
Observations 225,973 225,973 225,973 225,973 
R-squared 0.640 0.640 0.640 0.640 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 7b     
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Post highway * 
natural log of 
distance measure 
-0.00324** -0.00443** -0.00533** -0.00344* 
(0.00153) (0.00202) (0.00247) (0.00184) 
     
Observations 218,451 218,451 218,451 218,451 
R-squared 0.636 0.636 0.636 0.636 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of total factor productivity (TFP). All 
regressions include firm and year fixed effects. Robust standard errors in parentheses 
are clustered at the district level. Table 7a uses data from the years 1999-2008 from the 
Annual Survey of Industries (ASI) of Indian manufacturing firms. Table 7b uses the 
same data but excludes firms in nodal cities. Each column represents a different 
distance measure used in the regression. All distance measures are in logs. Post 
highway is a dummy variable that is equal to 1 when the year is 2002 or later and 0 
otherwise. 







TABLE 8: Testing the Parallel Trends Assumption with Respect to Labor Productivity 
 
TABLE 8a     
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
-0.00597 -0.00662 -0.00812 0.00105 
(0.00444) (0.00593) (0.00699) (0.00481) 
Observations 12,748 12,748 12,748 12,748 
R-squared 0.925 0.925 0.925 0.925 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 8b     
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
-0.00615 -0.00676 -0.00813 0.00221 
(0.00491) (0.00643) (0.00745) (0.00566) 
Observations 12,268 12,268 12,268 12,268 
R-squared 0.924 0.924 0.924 0.924 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of labor productivity. All regressions 
include firm and year fixed effects. Robust standard errors in parentheses are clustered 
at the district level. Table 8a uses data from the years 1999-2000 from the Annual 
Survey of Industries (ASI) of Indian manufacturing firms. Table 8b uses the same data 
but excludes firms in nodal cities. Each column represents a different distance measure 
used in the regression. All distance measures are in logs. Year 2000 is a dummy 
variable that is equal to 1 when the year is 2000 and 0 otherwise. 








TABLE 9: Testing the Parallel Trends Assumption with Respect to TFP 
TABLE 9c     
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
0.00179 0.00161 0.00196 0.00168 
(0.00195) (0.00269) (0.00332) (0.00243) 
Observations 12,748 12,748 12,748 12,748 
R-squared 0.745 0.745 0.745 0.745 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 9d     
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygon dist 
     
Year 2000 * 
natural log of 
distance measure 
0.000960 0.000680 0.000986 9.56e-05 
(0.00203) (0.00280) (0.00346) (0.00273) 
Observations 12,268 12,268 12,268 12,268 
R-squared 0.739 0.739 0.739 0.739 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is the natural log of total factor productivity (TFP). All 
regressions include firm and year fixed effects. Robust standard errors in parentheses 
are clustered at the district level. Table 9a uses data from the years 1999-2000 from the 
Annual Survey of Industries (ASI) of Indian manufacturing firms. Table 9b uses the 
same data but excludes firms in nodal cities. Each column represents a different 
distance measure used in the regression. All distance measures are in logs. Year 2000 is 
a dummy variable that is equal to 1 when the year is 2000 and 0 otherwise. 








TABLE 10: Comparing Changes in Labor Productivity between Multi-product and Single-
product Firms 
TABLE 10a         
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) (5) (6) (7) (8) 














polygon dist  
SP 
         
Post highway * 
natural log of 
distance measure 
-0.0126*** -0.00713 -0.0165*** -0.0103* -0.0200*** -0.0128* -0.00760 -0.000930 
(0.00337) (0.00474) (0.00496) (0.00590) (0.00522) (0.00708) (0.00574) (0.00531) 
         
Observations 136,537 89,436 136,537 89,436 136,537 89,436 136,537 89,436 
R-squared 0.839 0.894 0.839 0.894 0.839 0.894 0.839 0.894 
Including nodal 
cities 
yes yes yes yes yes yes yes yes 
 
 
TABLE 10b         
 Dependent variable: natural log of labor productivity 
 (1) (2) (3) (4) (5) (6) (7) (8) 














polygon dist  
SP 
         
Post highway * 
natural log of 
distance measure 
-0.0146*** -0.0105** -0.0188*** -0.0133** -0.0222*** -0.0163** -0.0119 -0.00564 
(0.00349) (0.00436) (0.00530) (0.00579) (0.00536) (0.00687) (0.00821) (0.00459) 
         
Observations 131,660 86,791 131,660 86,791 131,660 86,791 131,660 86,791 
R-squared 0.838 0.895 0.838 0.895 0.838 0.895 0.838 0.895 
Including nodal 
cities 
no no no no no no no no 
 
Notes: The dependent variable is the natural log of labor productivity. All regressions include firm and 
year fixed effects. Robust standard errors in parentheses are clustered at the district level. Table 10a 
uses data from the years 1999-2008 from the Annual Survey of Industries (ASI) of Indian 
manufacturing firms. Table 10b uses the same data but excludes firms in nodal cities. Each column 
represents a different distance measure used in the regression. All distance measures are in logs. Post 
highway is a dummy variable that is equal to 1 when the year is 2002 or later and 0 otherwise. 
Columns with “MP” only include multi-product firms, while columns with “SP” only include single-
product firms.  














TABLE 11: Comparing Changes in TFP between Multi-product and Single-product Firms 
 
TABLE 11a 
        
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) (5) (6) (7) (8) 
















         
Post highway * 
natural log of 
distance measure 
-0.00390** 2.08e-06 -0.00553*** -0.000696 -0.00614*** -0.00219 -0.00482*** 0.00292 
(0.00153) (0.00354) (0.00185) (0.00402) (0.00232) (0.00489) (0.00162) (0.00379) 
         
Observations 136,537 89,436 136,537 89,436 136,537 89,436 136,537 89,436 
R-squared 0.593 0.690 0.593 0.690 0.593 0.690 0.593 0.690 
Including nodal cities yes Yes yes yes yes yes yes yes 
 
 
TABLE 11b         
 Dependent variable: natural log of TFP 
 (1) (2) (3) (4) (5) (6) (7) (8) 












polygon dist  
SP 
         
Post highway * 
natural log of 
distance measure 
-0.00416** -0.00188 -0.00576*** -0.00249 -0.00630*** -0.00434 
 
-0.00565*** 1.12e-05 
(0.00163) (0.00303) (0.00192) (0.00395) (0.00240) (0.00481) (0.00182) (0.00299) 
         
Observations 131,660 86,791 131,660 86,791 131,660 86,791 131,660 86,791 
R-squared 0.589 0.686 0.589 0.686 0.589 0.686 0.588 0.686 
Including nodal cities no no no no no no no no 
 
Notes: The dependent variable is the natural log of total factor productivity (TFP). All regressions include 
firm and year fixed effects. Robust standard errors in parentheses are clustered at the district level. Table 
11a uses data from the years 1999-2008 from the Annual Survey of Industries (ASI) of Indian 
manufacturing firms. Table 11b uses the same data but excludes firms in nodal cities. Each column 
represents a different distance measure used in the regression. All distance measures are in logs. Post 
highway is a dummy variable that is equal to 1 when the year is 2002 or later and 0 otherwise. Columns 
with “MP” only include multi-product firms, while columns with “SP” only include single-product firms.  







TABLE 12: Estimates of the Effect of the GQP on Weighted Firm Product Scope 
TABLE 12a     
 Dependent variable: inverse firm-level HHI 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Post highway * 
natural log of 
distance measure 
0.00601*** 0.00747*** 0.00810*** 0.00808*** 
(0.00192) (0.00246) (0.00308) (0.00217) 
     
Observations 225,923 225,923 225,923 225,923 
R-squared 0.736 0.736 0.736 0.736 
Including nodal 
cities 
yes yes yes yes 
 
 
TABLE 12b     
 Dependent variable: inverse firm-level HHI 
 (1) (2) (3) (4) 
 straight line driving dist driving time polygondist 
     
Post highway * 
natural log of 
distance measure 
0.00513*** 0.00647** 0.00696** 0.00689*** 
(0.00197) (0.00260) (0.00321) (0.00234) 
     
Observations 218,403 218,403 218,403 218,403 
R-squared 0.735 0.735 0.735 0.735 
Including nodal 
cities 
no no no no 
 
Notes: The dependent variable is inverse firm-level HHI. This variable is calculated by 
first squaring the output share of each product a firm makes, then summing the resulting 
numbers, and finally inverting this result. All regressions include firm and year fixed 
effects. Robust standard errors in parentheses are clustered at the district level. Table 
12a uses data from the years 1999-2008 from the Annual Survey of Industries (ASI) of 
Indian manufacturing firms. Table 12b uses the same data but excludes firms in nodal 
cities. Each column represents a different distance measure used in the regression. All 
distance measures are in logs. Post highway is a dummy variable that is equal to 1 when 
the year is 2002 or later and 0 otherwise. 
Legend: *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
